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DETAILED ACTION 
Response to Arguments 

1 . . Applicant's arguments are moot in view of the new grounds of rejection. Although some 
claims have previously indicated allowable subject matter added, those subject matter are not 
allowable based on some of amendments as certain limitations from the prior independent claims 
have been removed. 

Response to Amendment 
Claim Rejections - 35 USC §103 

2. Claims 6, 7, 15 have been cancelled. 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 13, 18-22, 24-26, 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cotton 5,870,441. Here is how the reference teaches the claims: 

5. As per claim 13: A method for clock and data recovery comprising the steps of: receiving 
a data signal of a first frequency (Cotton fig. 4d-2: input into 150; fig. 6: link data), defining a 
timing signal (Cotton fig. 4d-l, 4d-2: output from VCXO 100 and into 148) of a second 
frequency (Cotton does not teach a second frequency but would be obvious as explained below), 
dividing a cycle of the timing signal into a number of N clock phases (Cotton fig. 5a; fig. 6: 
phase 0-3; fig. 4d-2: divide by 2 in 148), sampling a portion of said data signal by a data 
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sampling component (Cotton fig. 4d-2: 150 is sampling input into 150 at the 4 phases) resulting 
in a binary number (Cotton fig. 8b), said data sampling component comprising a buffer 
component buffering said data signal (Cotton fig. 9: D-flip- flops buffer at D input) and 
comprising a phase detector (Cotton fig. 9: D-flip-flops are detecting phase at their clock input), 
looking up said binary number in a truth table yielding a logic output statement (Cotton fig. 7: 
right side of table has binary numbers; fig. 8b, 10a, 10b have outputs based on binary number 
inputs), and transmitting said logic output statement to a phase selector wherein the data signal is 
a binary signal having signal states zero or one defining a bit sequence and wherein said data 
signal is buffered by a first, a second and a third group of bistable multivibrators (Cotton fig. 6: 
flip-flops are buffering), triggered by a first clock phase i, a second clock phase j and a third 
clock phase k, respectively, resulting in a buffering of the state of said data signal at said clock 
phases i, j, and k (Cotton fig. 6: flip-flops are buffering and are triggered by different clock 
phases). 

6. What Cotton does not teach is that the timing signal is of a second frequency. It is 
common knowledge, based on the Nyquist criteria, that the sampling signal has to be at least 
twice as fast as the data signal in order to avoid aliasing. Thus, it would have been obvious to 
one skilled in the art at the time of the invention to modify Cotton to arrive at the timing signal of 
a second frequency as recited by the instant claims, because Cotton suggests sampling correctly, 
and this means that aliasing should be avoided by having a sample timing be at least twice the 
data rate, in the analogous art of data sampling. 
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7. As per claim 18: a method for clock and data recovery further comprising the steps of: 
receiving a data signal of a first frequency (Cotton fig. 4d-2: input into 150; fig. 6: link data); 
defining a timing signal (Cotton fig. 4d-l, 4d-2: output from VCXO 100 and into 148) of a 
second frequency (Cotton does not teach a second frequency but would be obvious as explained 
below); dividing a cycle of the timing signal into a number of N clock phases (Cotton fig. 5a; fig. 
6: phase 0-3; fig. 4d-2: divide by 2 in 148); sampling a portion of said data signal by a data 
sampling component (Cotton fig. 4d-2: 150 is sampling input into 150 at the 4 phases) 
comprising a buffer component buffering said data signal (Cotton fig. 9: D-flip-flops buffer at D 
input) and comprising a phase detector (Cotton fig. 9: D-flip-flops are detecting phase at their 
clock input), said step of sampling further including detecting the state of the data signal at a 
clock phase i of the previous cycle of the timing signal (Cotton col. 18 lines 32-37: ""Flip-Flop 
Values" of 1 100 or 001 1 where there are an equal number of ones and zeros require special 
consideration when determining what binary value to assign to the incoming bit. In such cases, 
the previous history of the samples must be known in order to assign a value to the sampled 
pattern."), resulting in a four digit binary number having sixteen possible values (Cotton fig. 7: 
right side of table has 4 digit binary numbers which result in 16 possible values); looking up said 
four digit binary number in a truth table yielding a logic output statement (Cotton fig. 7: 16 cases 
of phase alignments and 4 digit binary number associated with each one; fig. 8b, 10a, 10b; 
alternatively even if this teaching is not sufficient to teach the material limitations of the instant 
claims, a discussion is below); and transmitting said logic output statement to a phase selector 
(Cotton fig. 6: the data output of 176 is based on a phase and hence the phase is selected when 
the data is selected). 
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8. What Cotton does not teach is that the timing signal is of a second frequency. It is 
common knowledge, based on the Nyquist criteria, that the sampling signal has to be at least 
twice as fast as the data signal in order to avoid aliasing. Thus, it would have been obvious to 
one skilled in the art at the time of the invention to modify Cotton to arrive at the timing signal of 
a second frequency as recited by the instant claims, because Cotton suggests sampling correctly, 
and this means that aliasing should be avoided by having a sample timing be at least twice the 
data rate, in the analogous art of data sampling. 

9. Cotton teaches looking up said four digit binary number in a truth table yielding a logic 
output statement (Cotton fig. 7: 16 cases of phase alignments and 4 digit binary number 
associated with each one; fig. 8b, 10a, 10b). Alternatively even if this teaching is not sufficient 
to teach the material limitations of the instant claims, Cotton teaches at least four possible 
phases, phases 0 to 3 in fig. 7, which could be represented by a two digit binary number. It is 
common knowledge to have different number of phases. Thus, it would have been obvious to 
one skilled in the art at the time of the invention to arrive at the four digit binary number for 
sixteen possible phases because Cotton suggests having multiple phases and representing with 
binary digits. 

10. As per claim 19: A clock and data recovery circuit comprising: a first data input receiving 
a data signal of a first frequency (Cotton fig. 4d-2: input into 150; fig. 6: link data), a clock 
defining a timing signal (Cotton fig. 4d-l, 4d-2: output from VCXO 100 and into 148) of a 
second frequency (Cotton does not teach a second frequency but would be obvious as explained 
below), a phase generator dividing a cycle of the timing signal into a number of N clock phases 
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(Cotton fig. 5a; fig. 6: phase 0-3; fig. 4d-2: divide by 2 in 148); a data sampling component 
sampling a portion of said data signal (Cotton fig. 4d-2: 150 is sampling input into 150 at the 4 
phases) causing a logic output statement based on a truth table (Cotton fig. 8b), said data 
sampling component comprising a buffer component for buffering said data signal (Cotton fig. 9: 
D-flip-flops buffer at D input) and comprising a phase detector coupled to said buffer component 
(Cotton fig. 9: D-flip-flops are detecting phase at their clock input), wherein the phase detector 
further detects the signal state of the data signal at a clock phase i (Cotton col. 18 lines 24-30) of 
the previous cycle of the timing signal (Cotton col. 18 lines 32-37: ""Flip-Flop Values'* of 1 100 
or 001 1) where there are an equal number of ones and zeros require special consideration when 
determining what binary value to assign to the incoming bit. In such cases, the previous history 
of the samples must be known in order to assign a value to the sampled pattern."), and a phase 
selector coupled to said data sampling component (Cotton fig. 6: the data output of 176 is based 
on a phase and hence the phase is selected when the data is selected). 
1 1 . What Cotton does not teach is that the timing signal is of a second frequency. It is 
common knowledge, based on the Nyquist criteria, that the sampling signal has to be at least 
twice as fast as the data signal in order to avoid aliasing. Thus, it would have been obvious to 
one skilled in the art at the time of the invention to modify Cotton to arrive at the timing signal of 
a second frequency as recited by the instant claims, because Cotton suggests sampling correctly, 
and this means that aliasing should be avoided by having a sample timing be at least twice the 
data rate, in the analogous art of data sampling. 
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12. As per claim 20: A clock and data recovery circuit as claimed in claim 19, further 
comprising: a counter (Cotton fig. 4d-2: 160) coupled between said data sampling component 
and said phase selector, wherein said logic output statement of said data sampling component 
causes said counter to count up, count down or hold. 

13. As per claim 21 : A clock and data recovery circuit as claimed in claim 19, wherein the 
data signal is a binary signal having signal states zero or one defining a bit sequence (Cotton fig. 
7 right column). 

14. As per claim 22: A clock and data recovery circuit as claimed in claim 19, wherein said 
buffer component comprises bistable multivibrators (Cotton fig. 6: flip-flops). 

15. As per claim 24: A clock and data recovery circuit as claimed in claim 19, further 
comprising a first output receiving the data signal from the buffer portion which is triggered by 
the clock phase i (Cotton fig. 6: 176, 158, 166), wherein at least one of said data signal and said 
timing signal is transmitted by said first output (Cotton fig. 6: output of 176). 

16. As per claim 25: A clock and data recovery circuit as claimed in claim 23, wherein the 
signal states of the data signal at the data outputs of said first, second and third buffer portions 
are detected by said phase detector (Cotton fig. 9: D-flip-flops are detecting phase at their clock 
input at the multiple flip-flops which provide buffering). 
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17. As per claim 26: A clock and data recovery circuit as claimed in claim 19, further 
comprising a low pass filter coupled to said phase detector (Cotton fig. 4d-l: 102; col. 1 1 lines 
38-40). 

18. As per claim 28: A clock and data recovery circuit comprising: a first data input receiving 
a data signal of a first frequency (Cotton fig. 4d-2: input into 150; fig. 6: link data), a clock 
defining a timing signal (Cotton fig. 4d-l, 4d-2: output from VCXO 100 and into 148) of a 
second frequency (Cotton does not teach a second frequency but would be obvious as explained 
below), a phase generator dividing a cycle of the timing signal into a number of N clock phases 
(Cotton fig. 5a; fig. 6: phase 0-3; fig. 4d-2: divide by 2 in 148); a data sampling component 
sampling a portion of said data signal (Cotton fig. 4d-2: 150 is sampling input into 150 at the 4 
phases) causing a logic output statement based on a truth table (Cotton fig. 8b), said data 
sampling component comprising a buffer component for buffering said data signal (Cotton fig. 9: 
D-flip-flops buffer at D input) and a phase detector (Cotton fig. 9: D-flip-flops are detecting 
phase at their clock input), and a phase selector coupled to said data sampling component, 
wherein said data signal is buffered by a first, a second and a third group of bistable 
multivibrators (Cotton fig. 6: flip-flops are buffering), triggered by a first clock phase i, a second 
clock phase j, and a third clock phase k, respectively, resulting in a buffering of the state of said 
data signal at said clock phases i, j, and k (Cotton fig. 6: flip-flops are buffering and are triggered 
by different clock phases). 

19. What Cotton does not teach is that the timing signal is of a second frequency. It is 
common knowledge, based on the Nyquist criteria, that the sampling signal has to be at least 
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twice as fast as the data signal in order to avoid aliasing. Thus, it would have been obvious to 
one skilled in the art at the time of the invention to modify Cotton to arrive at the timing signal of 
a second frequency as recited by the instant claims, because Cotton suggests sampling correctly, 
and this means that aliasing should be avoided by having a sample timing be at least twice the 
data rate, in the analogous art of data sampling. 

20. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cotton in view of 
Stuart 3,746,800. Here is how the references teach the claim: 

21 . As per claim 27: A clock and data recovery circuit as claimed in claim 19, further 
comprising dual rail amplifiers (not in Cotton but would be obvious). What Stuart teaches is 
dual rail amplifiers (Stuart fig. 7: flip flops 18, 20, 22, 24, 26, 28). It would have been obvious 
to one skilled in the art at the time of the invention to modify Cotton with the dual rail amplifiers 
in Stuart. One would be motivated to do so in order to control clock timing as taught by Stuart. 

Allowable Subject Matter 

22. Claims 1-5, 8-12, 16r 17 are allowed. 

23. Claims 14 and 23 objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 
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Conclusion 

24. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pankaj Kumar whose telephone number is (571) 272-301 1. The 
examiner can normally be reached on Mon, Tues, Thurs and Fri after 8AM to after 6:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad H. Ghayour can be reached on (571) 272-3021. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



